A retrospective study was performed on potbellied pigs with skin disease over a 22-year period. Thirteen of 190 pigs (7%) were examined by the Dermatology Service. Three different dermatoses were diagnosed: (1) sarcoptic mange, (2) yeast dermatitis of the eyelids (blepharitis) and periocular skin, and (3) presumed ichthyosis. Sarcoptic mange was cured with ivermectin injections. Yeast dermatitis was cured with a nystatin-containing ointment. Presumed ichthyosis was successfully controlled with applications of a moisturizing shampoo and moisturizing creme rinse.
Introduction
The potbellied pig as found in North America today originated in mountainous areas of Vietnam 2, 3, 8, 18) . It is smaller than other breeds of domestic pigs. Although potbellied pigs are considered livestock by zoning officials and the United States Department of Agriculture, they are considered to be family pets by most owners. Hence, their environments are much different than those of domestic pigs raised in commercial piggeries and herds. As a result, potbellied pigs are usually treated as individual, loved pets, rather than by principles of herd medicine. D e r m a t o s e s o f d o m e s t i c p i g s a r e n u m e r o u s and thoroughly discussed and referenced in many textbooks 7, 11, 12, [14] [15] [16] [17] 19) . However, skin diseases of potbellied pigs are not specifically addressed in these sources. Hence, available information on the dermatoses of potbellied pigs is only found in anecdotal publications 2, 3, 8, 13, 18) and websites a, b) ( Table 1) . It is frequently stated that potbellied pigs have dry, flaky skin 2, 3, 8, 19) , a, b) . However, no mention of the severity of the condition is made, and no images were found. The purpose of this article is to report the results of a retrospective study on 13 potbellied pigs with skin disease.
Materials and Methods
A retrospective study was conducted on 13 
Results
Skin disease was diagnosed in 7% (13/190 pigs) potbellied pigs presented to the CUHA over a 22-year period. Data on the 13 potbellied pigs with skin disease are presented in Table 2 .
Six pigs (cases 1-6) had sarcoptic mange confi rmed by skin scrapings. Five of these pigs (cases 1, 3-6) had severe pruritus and widespread erythema, excoriation, and crusting. Both owners of one pig (case 3) had pruritic papulocrustous lesions characteristic of animalorigin scabies on the arms. One pig (case 2) had only severely pruritic and ceruminous otitis externa with mites found in skin scrapings from the pinnae. One pig (case 6) with positive skin scrapings had concurrent septicemia and was euthanized. Five pigs (cases [1] [2] [3] [4] [5] were successfully treated with injectable ivermectin (0.3 mg/kg given subcutaneously once every 2 weeks until cured, which required 2-4 treatments). These 5 pigs were cured with follow-up periods of 1 to 2 years. One pig (case 12) had presumptive sarcoptic mange. Clinical signs were typical, skin scrapings were negative, and the condition was cured with ivermectin as described above.
Two pigs (cases 2 and 7) had yeast blepharitis and periocular dermatitis characterized by erythema, copious waxy-to-greasy brown material on the skin surface ( Fig. 1) , and moderate pruritus (face rubbing). Cytology revealed unipolar budding yeasts, 3 to 8 μm in length, 5 to 10 per 400× microscopic fi eld. Cultures were not performed. These 2 pigs were treated twice daily with gentle cleansing followed by the topical application of a nystatin-containing ointment (Panolog® ointment, Zoetis, Inc., Kalamazoo, Michigan, USA) until clinical signs resolved (2 to 3 weeks). Clinical signs did not recur during a 2-year follow-up period.
A diagnosis of presumed ichthyosis was made for 6 pigs (cases 8-13). These pigs were reported to have "dry skin" since birth or since acquired. The owners were told that this was "normal" for potbellied pigs. The pigs were examined at the CUHA in the spring (3 pigs), summer (2 pigs), and fall (1 pig). All 6 pigs had moderate-tosevere, total-body dry skin , scaling, and hyperkeratosis (Figs. 2 and 3). Only one pig (case 12) was reported to be pruritic, and it had concurrent presumed sarcoptic mange (negative skin scrapings) that was cured with ivermectin as described above. All 6 pigs were otherwise healthy and eating a completely nutritious commercial food (Mazuri® Mini Pig Feed, Land O'Lakes Purina Feed, Richmond, Indiana, USA). The 6 pigs with presumed ichthyosis had negative skin scrapings and trichography. Skin biopsies were performed with 6-mm biopsy punches on two of the pigs (cases 12 and 13). Histological examination of hematoxylin and eosin-stained specimens revealed a diffusely compact orthokeratotic stratum corneum with no infl ammation (Figs. 4a and 4b ).
Four pigs (cases 8, 10, 12, and 13) with presumed ichthyosis were treated with a moisturizing shampoo (MicroPearls® Advantage Hydra Pearls shampoo, EVSCO/Vétoquinol, Fort Worth, Texas, USA). Owners shampooed the pigs every 3 days, rinsed well to remove shampoo and keratinous debris, then applied the leaveon rinse. This sequence was continued until maximum reduction in scaling and hyperkeratosis was achieved, then repeated as needed (every 1 to 2 weeks) for maintenance. Owners reported a good response (80% to 90% reduction in scale and hyperkeratosis) within 2 to 3 weeks of treatment. Therapeutic benefi t was maintained for follow-up periods of 0.5 to 5 years (Table 2) . No side effects were reported. 
Discussion
Only 7% (13/190 pigs) of the potbellied pigs presented to the CUHA over a 22-year period had dermatological diseases. We are not aware of other reports that documented the prevalence of skin disease in potbellied pigs. Neither could we fi nd reports on the prevalence of skin diseases in other domestic pigs.
Sarcoptic manage is reported to be the most common dermatosis of the potbellied pig 2, 3, 8) , a) . Of the 13 potbellied pigs in our study, 7 (54%) had proven (6 pigs) or presumed (1 pig) scabies. Clinical signs and effi cacy of injectable ivermectin treatment were consistent with previous reports. Humans in close contact with potbellied pigs with sarcoptic manage may develop transient pruritic papules and crusts on their arms and abdomen 8) . This zoonotic potential was demonstrated in the owners of one of our cases. Two (15%) pigs in our study had yeast dermatitis involving the eyelids and periocular skin. To our knowledge, this has not been previously reported. The yeast organisms seen in cytological preparations were consistent with Malassezia spp. In previous studies conducted on domestic pigs (not potbellied pigs), Malassezia spp. were cultured from the external ears of 22.5% 5) study on the cytology of the external canal in normal domestic (not potbellied) pigs 5) , budding yeasts (cultures not performed) numbered from 0 to >4 per 400× microscopic fi eld. Although yeast numbers were large in our 2 pigs with dermatitis (5 to 10 per 400× microscopic field), number values for potbellied pig skin have not been reported. As our 2 patients were cured with the topical application of a nystatin-(antiyeast) containing product, we believe that the yeasts were important in the pathogenesis of the lesions present.
It is commonly written that dry, flaky skin with minimal to severe pruritus is "normal" for potbellied pigs 2, 3, 8, 19) , a, b) . Our experience leads us to believe that this may not be entirely true. In our retrospective study, 93% (177/190 pigs) of the potbellied pigs examined at the CUHA were not reported to have marked dry, fl aky skin with pruritus. In addition, our 6 pigs with only dry, fl aky skin (presumed ichthyosis) were not pruritic. We could not access any report of ichthyosis in other domestic pigs. Domestic (not potbellied) pigs were kept in a controlled environment with a temperature of 21 o C and a relative humidity of 10% 1) . At the beginning of the study, the pigs' skins were described as being smooth, lustrous, and having no detectable dryness or scaling. Within 2 weeks of being housed in the low humidity environment, the pigs' skins became dry, rough, scaly, and fissured, but only over their dorsums. The pigs were not pruritic. These cutaneous abnormalities were eliminated within 2 weeks after the relative humidity was increased to 75%. In our 6 potbellied pigs with presumed ichthyosis, environmental relative humidity did not appear to play a role. Affected pigs were seen in the spring, summer, and fall when the relative humidity would typically be 50 to 70% in our area. In addition, the keratinization defect in these pigs was total body, not just confined to the dorsum.
Ichthyosis (Greek: "fishy condition"; "fish scale disease") consists of a heterogeneous group of hereditary and usually congenital disorders of keratinization (cornification) of the skin, which are most commonly reported in humans, dogs, and cattle 4, 9, 12, 14, 15) . The potbellied pigs in our study had total-body keratinization abnormalities since birth or since acquired by the owners. The pigs were otherwise healthy. There are very few differential diagnoses for a total-body keratinization defect in young animals: (1) ichthyosis, (2) general nutritional deficiency/imbalance, (3) systemic drug administration, and (4) total-body applications of drying or irritating substances 4, 9) . Our patients were eating balanced nutrition, and had been receiving no systemic or topical agents prior to the onset of the skin condition. Histopathological findings in skin-biopsy specimens from 2 pigs with presumed ichthyosis revealed a diffusely compact orthokeratotic stratum corneum and no inflammation. This differs from the loosely-packed to "basket-weave" orthokeratotic stratum corneum seen in skin from healthy pigs 1, 14) . Hence, there was no histological evidence of an increased thickness of the stratum corneum (hyperkeratosis), but rather an abnormally compact stratum corneum. Interestingly, histological examination of biopsy specimens from the domestic pigs with low humidity-induced dry skin revealed a stratum corneum that was identical in thickness and consistency to that seen in normal pigs 1, 14) . We believe a diagnosis of presumed ichthyosis is, therefore, justified. Pedigree analysis and genetic testing performed to investigate the potential hereditary nature of the condition were not performed. Because the ichthyoses are genetic disorders, they are incurable 4, 9, 12, 14, 15) . Therapeutic approaches to ichthyoses in animals vary according to the severity of the dermatitis, the interest and abilities of the owners, and economic considerations 9) . Mild cases may require no treatment. More severe cases could be managed by the routine topical applications of moisturizing and keratomodulatory shampoos and rinses 4, 9) . Four of the pigs in our study were successfully managed with the chronic application of a moisturizing shampoo followed by a moisturizing leave-on rinse. These, products were chosen for their liposome technology that allows sustained release of water and fatty acids 9) .
In conclusion, we report details of three different dermatoses in potbellied pigs, two of which have not been previously described: yeast dermatitis and presumed ichthyosis. We hope this information will encourage veterinarians to more thoroughly investigate and document the dermatosis of potbellied pigs.
Footnotes
The following websites were accessed on May 20, 2015.
a) http://www.pigs4ever.com/pot_belly_pig_ information/skin_and_hair.php b) h t t p : / / e n . a l l e x p e r t s . c o m / q / P o t -B e l l i e dPigs-3478/2008/10/dry-skin-mini-pot.htm
